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Chapter 12
Biodiversity and Health: Implications 
for Conservation
Zoe G. Davies, Martin Dallimer, Jessica C. Fisher, and Richard A. Fuller
Abstract The human health and well-being benefits of contact with nature are 
becoming increasingly recognised and well understood, yet the implications of 
nature experiences for biodiversity conservation are far less clear. Theoretically, 
there are two plausible pathways that could lead to positive conservation outcomes. 
The first is a direct win-win scenario where biodiverse areas of high conservation 
value are also disproportionately beneficial to human health and well-being, mean-
ing that the two sets of objectives can be simultaneously and directly achieved, as 
long as such green spaces are safeguarded appropriately. The second is that experi-
encing nature can stimulate people’s interest in biodiversity, concern for its fate, and 
willingness to take action to protect it, therefore generating conservation gains indi-
rectly. To date, the two pathways have rarely been distinguished and scarcely stud-
ied. Here we consider how they may potentially operate in practice, while 
acknowledging that the mechanisms by which biodiversity might underpin human 
health and well-being benefits are still being determined.
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Highlights
• Green spaces vary in their conservation value, depending on the biodiversity 
present.
• Very few are designed and/or managed to deliver synergistic conservation and 
health benefits.
• Evidence suggests health might be related to specific, complex natural 
environments.
• These green spaces might be of greater conservation value.
• To maximise health, biodiversity must be in the right places for the right 
people.
12.1  Green Spaces Managed Primarily for People
Green spaces may support dramatically different levels of biodiversity, depending 
on their location, history, purpose and use by people. At one end of the spectrum are 
the green spaces that have been designed with human health and well-being primar-
ily in mind. Historically, these areas were planned to provide inhabitants with relief 
from the unsanitary conditions that prevailed in overcrowded industrialised cities 
(Rayner and Lang 2012) and, while constructed from nature in the form of vegeta-
tion, there was no explicit consideration of whether these areas provided valuable 
habitats for species. Indeed, this anthropocentric view of managing natural resources 
for the benefit of people has re-emerged over the past two decades, with an empha-
sis on finding nature-based solutions to issues such as heat mitigation, pollution 
reduction and storm water protection (e.g. MA 2005; TEEB 2010; European 
Commission 2011; European Commission Horizon 2020 Expert Group 2015). This 
is particularly true for urban areas where the majority of the human population 
across the world live, and improving the health and well-being of these city dwellers 
is a priority in many national and international policy agendas (European 
Commission Horizon 2020 Expert Group 2015).
Urban areas are often characterised from a conservation perspective by the nega-
tive impacts they have on the ecosystems they replace and abut (e.g. see the discus-
sion in Gaston 2010). Green spaces within cities are often considered too small and 
isolated from one another to sustain viable species populations (Goddard et  al. 
2010), requiring a collaborative effort on the part of different stakeholders to redress 
the lack of connectivity (Davies et al. 2009; Dearborn and Kark 2010). One legacy 
associated with green spaces intended to deliver aesthetic and recreational benefits 
is the simplification of habitats as a consequence of frequent management (e.g. 
mowing, pruning of trees and shrubs, removal of deadwood; Aronson et al. 2017). 
Likewise, the desire to maximise the multi-functionality of green spaces and infra-
structure (e.g. green roofs, sustainable urban drainage systems) has perpetuated this 
problem further through the planting of horticultural cultivars rather than native 
species (Haase et al. 2017). While some of these initiatives can support biodiversity 
(e.g. non-native flowering species can be beneficial for some bees; MacIvor and 
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Ksiazek 2015; Salisbury et  al. 2015), the use of horticultural cultivars has been 
linked to a reduction in the forage value of planting for pollinators in general (Bates 
et al. 2011; Salisbury et al. 2015). Moreover, the spread of alien invasive species 
from gardens and parks is another significant issue in many parts of the world 
(Reichard and White 2001; Russo et  al. 2017). The conservation value of green 
spaces that are popular with people can also be limited by significant levels of dis-
turbance and degradation, which prevent native species from colonising and persist-
ing (Brown and Grant 2005), and result in assemblages dominated by adaptable 
generalists (Kowarik 2011) and the homogenisation of urban biodiversity (McKinney 
2006). Even for human-nature interactions that people perceive as being good for 
wildlife, such as the supplementary feeding of wild birds, we have little evidence as 
to whether they deliver biodiversity conservation benefits (Fuller et al. 2008; Robb 
et al. 2008; Jones 2018).
Despite this, suitable habitat within urban areas can support threatened and spe-
cialist species, and warrant conservation attention (Baldock et al. 2015; Ives et al. 
2016). In developed regions, where intensive use of the wider landscape, particu-
larly through agriculture, has resulted in species declines, urban areas have become 
important for sustaining regional abundances of some species. Substantial propor-
tions of the populations of some previously widespread and common species now 
occur in urban green spaces (e.g. Beebee 1997; Gregory and Baillie 1998; Mason 
2000; Bland et  al. 2004; Peach et  al. 2004; Speak et  al. 2015; Ives et  al. 2016; 
Tryjanowski et  al. 2017). For instance, over 600 species have been recorded in 
Weißensee Jewish Cemetery in Berlin. It supports 25 plants, five bats and nine birds 
that are species of conservation concern, and one of the lichens (Aloxyria ochro-
cheila) present on the site is considered very rare across the wider region. The cem-
etery therefore acts as an unintended refuge for a wide range of taxa (Buchholz et al. 
2016).
12.2  Green Spaces Managed Primarily for Biodiversity
At the other end of the green space continuum are formal protected areas, now inter-
preted as a global conservation network, where the objective is to maintain and 
enhance biodiversity (see MacKinnon et al. Chap. 16, this volume). Currently, there 
are more than 200,000 protected areas globally, after a huge expansion of the net-
work over the past few decades (Watson et al. 2014, Butchart et al. 2015). Some of 
the earliest protected areas were preferentially designated in locations used heavily 
for recreation (Pressey 1994), and some protected areas are still managed with 
access and use by people as a primary management goal, such as many of the 
National Parks in the UK (Smith 2013). However, this is usually the exception 
rather than the rule for three inter-related reasons.
First, protected areas have overwhelmingly been established in areas not needed 
for economic activity (Pressey 1994), so they are often sited at higher elevations, on 
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steep slopes, on relatively unfertile soils and far away from cities and productive 
agricultural land (Pressey et al. 2002; Joppa and Pfaff 2009). Typically, the human 
population density is low in these areas and, as such, they are shielded from use by 
people by default. Indeed, the physical distance between human settlements and the 
location of protected areas can impose a substantial barrier to their recreational use 
(Kareiva 2008). Protected areas that are close to or within towns and cities tend to 
be smaller, more fragmented and in poorer ecological condition than those in remote 
locations (Jones et al. 2018).
Second, there has been a growing emphasis in recent years on proactive conser-
vation strategies, such as those that aim to safeguard the last of the world’s major 
wilderness areas (Sanderson et  al. 2002; Mittermeier et  al. 2003; Watson et  al. 
2017). This is based on the recognition that the predominant threats to biodiversity 
spread contagiously across landscapes (Boakes et al. 2010), suggesting that if an 
area can be protected while it is still intact, the risk of eventual habitat clearance or 
degradation is much lower (Klein et al. 2009). By definition, the absence of a high 
density of people, and the pressure they bring to bear on landscapes, is a key com-
ponent of wilderness quality (Venter et al. 2016), thus further building a case for 
protected area designation in places away from human settlements.
Finally, there is often tension among management agencies about permitting rec-
reation inside protected areas that have been designated for biodiversity conserva-
tion, with many viewing the two things as incompatible and preferring that people 
are actively excluded (Smith 2013). A prime example of this is mountain biking 
where, arguably, the impact on biodiversity is usually minimal, but is perceived as 
being much greater by managers and other types of green space user (Hardiman and 
Burgin 2013). A further complicating factor is that funds for managing protected 
areas for recreation are often derived from different sources to those centred on 
biodiversity (Miller et al. 2009). This means that interagency cooperation might be 
needed to effectively provide facilities for human use, or zoning configurations that 
minimise recreational pressures (Stigner et al. 2016). This can require substantial 
investment to deliver and be complex to achieve.
In spite of the historical bias where most protected areas are located away from 
regions of intense human activity, there is some evidence that new protected areas 
are now being established in closer proximity to towns and cities. Global biodiver-
sity targets mandate protecting threatened species and landscapes that currently lack 
formal designation (Butchart et al. 2015), and many of the remaining high conserva-
tion value areas occur in fragmented landscapes nearer to human settlements 
(Brooks et  al. 2006; McDonald et  al. 2008). For example, recently established 
Australian protected areas are being preferentially sited in places with high human 
population density and large numbers of threatened species (Barr et  al. 2016). 
Likewise, 32 cities within the European Union contain Natura 2000 sites (ten Brink 
et al. 2016).
Some protected areas have successfully integrated human health and well-being 
objectives into their remit more proactively. For instance, Secovlje Salina Nature 
Park in Slovenia hosts the Lepa Vida Spa, which has generated jobs and income in 
both the tourism and health sectors. In turn, this has provided better public access to 
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the park for 50,000 annual visitors, and the habitat quality of the protected area, 
which is important for supporting migratory birds, has been improved (ten Brink 
et al. 2016). Similarly, Medvednica Nature Park in Zagreb attracts over a million 
visitors annually, while also being home to over 20% of Croatia’s entire vascular 
flora, including more than 90 strictly protected species. Additionally, the park plays 
a role in improving air quality and mitigating urban air temperatures in neighbour-
ing city suburbs (ten Brink et al. 2016).
12.3  Moving Forward with Green Spaces Planned for Both 
People and Biodiversity
Presently, although there are few sites explicitly designed and managed to deliver 
conservation and human health gains in tandem, the potential for synergistic bene-
fits could be substantial. The opportunities to adopt such a strategy are considerable, 
given the rapid rates of urbanisation globally and that many regions are yet to be 
developed (Nilon et  al. 2017). Urbanisation will not be geographically homoge-
nous, chiefly taking place in small cities comprising less than 500,000 inhabitants 
across the Global South (United Nations 2015). This vast conversion of land to built 
infrastructure will undoubtedly pose a threat to biodiversity, not least because most 
of it will occur in extremely biodiverse regions such as the Brazilian Atlantic Forest 
and Guinean Forests of West Africa (Seto et al. 2012). Formal conservation protec-
tion is therefore imperative to prevent extinctions (Cincotta et al. 2000; Brooks et al. 
2006; Venter et al. 2014). Justifying the need to protect natural environments in and 
around where people live to deliver a multi-faceted suite of objectives is more likely 
to be persuasive to decision-makers than a rationale based solely on conservation. 
In already established towns and cities, green spaces can be ‘retrofitted’ to provide 
complementary conservation and human health gains (for further information, see 
Hunter et al. Chap. 17, and Heiland et al. Chap. 19, both this volume). For example, 
initiatives such as the Biophilic Cities network (http://biophiliccities.org/) promote 
biodiversity as a central tenet of urban planning and management, so that improve-
ments in human health and well-being arise from co-existence (Beatley and van den 
Bosch 2018). Metrics related to levels of biodiversity, wildness, tree cover and 
green space accessibility are included as indicators against which the performance 
of individual cities can be gauged.
Although not studied extensively thus far, there is evidence to suggest that posi-
tive human health and well-being outcomes might be related to specific and often 
complex natural environments, which could be of conservation value. For instance, 
people enjoy forests because of their quiet atmosphere, scenery and fresh air, which 
helps with stress management and relaxation (Li and Bell 2018). In Zurich, Sihlwald 
Forest is a major recreation area for the city. Formerly a timber concession, the 
ecosystem is now left to function with minimal human intervention and, therefore, 
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offers residents a different sort of nature experience to more manicured green spaces 
(Seeland et al. 2002; Konijnendijk 2008).
The decisions regarding where green spaces should be located and how they are 
managed are complex, with conservation value being one of many factors that must 
be taken into consideration. Inevitably, biodiversity will be traded off against other 
economic and societal goals (Nilon et al. 2017). However, maximising the size of 
green spaces planned for both people and biodiversity is likely to be important for 
their success. While it is widely accepted that larger areas are likely to sustain more 
species (Beninde et al. 2015), evidence is growing to suggest that the same might be 
true for the supply of human health and well-being benefits. For instance, larger 
forested areas are preferred for outdoor activities (Tyrväinen et al. 2007).
Another core challenge associated with maximising the human health outcomes 
derived from experiencing nature is making sure that biodiversity is in the right 
locations for the right people. This is critical because the likelihood of someone 
visiting a site drops dramatically with distance, with only the fraction of the popula-
tion that is already strongly connected to nature willing to travel to experience it 
(Shanahan et  al. 2015). Indeed, cities are often characterised by a wide array of 
inequalities, with those living in deprived communities having the most to gain 
from using nearby green spaces (Mitchell and Popham 2008; Kabisch Chap. 5, this 
volume; Cook et al. Chap. 11, this volume). If the health and well-being of all urban 
residents were prioritised, then one would expect publicly owned green spaces to be 
more or less evenly distributed across the spatial extent of towns and cities (Boone 
et al. 2009; Landry and Chakroborty 2009; Pham et al. 2012). On the other hand, if 
green spaces were being used actively as an intervention to promote better human 
health and well-being, their placement would mostly likely be adjacent to commu-
nities characterised by a high prevalence of health disorders, such as depression and 
obesity (Lin et  al. 2014). However, either is rarely the case, as individuals from 
ethnic/racial minorities (Heynen et al. 2006; Landry and Chakroborty 2009; Wolch 
et al. 2013) and/or lower socio-economic status (Vaughan et al. 2013) have com-
paratively worse access to high-quality green space than the rest of the population. 
It is therefore vital to ensure that the health benefits that might be derived from 
conservation initiatives are not just confined to societal groups that have the finan-
cial and/or social means to access them (Wolch et al. 2014).
12.4  Experiencing Nature to Promote Conservation
It is commonly asserted that urbanisation has led to the human population becoming 
progressively disconnected from the natural world (Wilson 1984; Pyle 2003; Miller 
2005), a phenomenon that has variously been referred to as the ‘extinction of expe-
rience’ (Miller 2005), ‘nature deficit disorder’ (Louv 2008) and ‘ecological bore-
dom’ (Monbiot 2013). By exposing people to nature, it is thought that these 
experiences can enhance an individual’s connection with nature and, in turn, pro-
mote conservation concern and pro-environmental behaviours (see Soga and Gaston 
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2016; De Young Chap. 13, this volume). For instance, Rogerson et al. (2017) found 
relationships between people experiencing nature and positive environmental 
behaviour, such as volunteering with conservation organisations. Likewise, child-
hood experiences of nature have been linked to connectedness to nature in a study 
of French adults (Colléony et al. 2017), and individuals who grew up in rural areas 
demonstrated a greater preference for gardens containing more flowers and wood-
land species than urbanities (Shwartz et al. 2013). Nonetheless, the evidence under-
lying the relationship between nature experience and positive attitudes/behaviours 
remains scant and is yet to be fully established (Soga and Gaston 2016).
Individuals may not need to experience biodiversity to want to conserve it 
(termed ‘existence value’) (Cooper et al. 2016). This has been shown for coastal 
ecosystems on Vancouver Island, Canada (Klain and Chan 2012) and marine pro-
tected areas in the UK (Kenter et al. 2016), and can be a potential mediator between 
nature connectedness and well-being (Cleary et al. 2017). Additionally, it is difficult 
to draw meaningful lessons from studies due to the level of inconsistency between 
the definitions of what constitutes an experience, what comprises nature, and what 
attitude or perception is being measured (Clayton et  al. 2017; Ives et  al. 2017). 
Moreover, the ‘extinction of experience’ concept is considered oversimplified 
because it fails to acknowledge the multi-dimensionality of people’s experiences of 
biodiversity (Clayton et al. 2017), and that some interactions with species can be 
negative, frightening or uncomfortable (Bixler and Floyd 1997). Relationships with 
nature are likely to be highly specific to individuals, with cultural contexts and 
norms also being important and variable across societies (Voigt and Wurster 2014). 
For example, feeding wild birds is a very popular human-biodiversity interaction in 
both the UK and the USA (Freyfogle 2003; Defra 2011), but negative associations 
with birds in Europe may inhibit a connectedness to nature for some individuals 
(Ratcliffe et  al. 2013). Similarly, a fear of birds (known as ‘ornithophobia’) in 
Honduras has been reported to occur where birds are perceived as either pest species 
or as negative spiritual symbols (Bonta 2008). This is a fundamental consideration 
when designing and maintaining green spaces, as synergistic human health and con-
servation benefits will not be delivered successfully if the residents are intolerant of 
the biodiversity they support.
12.5  Conclusion
While very few green spaces are implemented explicitly with both conservation and 
human health and well-being in mind, the potential for delivering win-win out-
comes is considerable. This is particularly apposite, given the rate and distribution 
of future urbanisation predicted across the highly biodiverse regions of the Global 
South. However, the rapidly growing body of research examining nature-related 
health benefits has yet to tease apart the relative value of green spaces that support 
different levels of biodiversity and ecosystem complexity. This knowledge gap 
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needs to be addressed, so a strong evidence-base is in place to inform effective 
policy and practice.
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